Intrasubstrate steric interactions in the active site control the specificity of the cAMP-dependent protein kinase.
The cAMP-dependent protein kinase catalytic subunit phosphorylates serine residues more efficiently than threonine residues in synthetic peptides. In marked contrast, both amino acids are phosphorylated at similar rates when contained within the appropriate intact protein substrate. The structural basis for the discriminatory behavior observed in small peptides has been investigated and found to be a result of intrapeptide steric interactions in the vicinity of the threonine alcohol moiety. Leu-Arg-Arg-Gly-Thr-Leu-Gly, which is nearly free of these interactions, is phosphorylated at a rate that is almost comparable to its serine-containing counterpart.